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Disclosed are rationally designed mixed mode 
resins which are useful in recovering a target 
compound from an aqueous solution and methods 
for use of such resins. The resins described herein 
have a hydrophobic character at the pH of binding of 
the target compound and a hydrophilic and/or 
electrostatic character at the pH of desorption of the 
target compound from the resin and are specifically 
designed to bind the target compound from an 
aqueous solution at both a low and high ionic 
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(Dib«*^ (mmm) zmmtztz6b[zw*£fr&^*>$m&mMirz>o m*. 

l£ y ZlD^a^iWli, 2505'J^I/ (mM) IS^bt h 'J^ASfflL^Zi 
i=«fcyi"J3t-e#*o r|-ft>aSj <t^5ffllg(*. (ft 2 4. 3 5 Ut-*I© 
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T - A £ ft L X £ tlX -5 * f. I* t: -XMb EH*£J# V h U y 0 X £ 

t (DmoitsMwm zm®-? <v z> t -(Dm^mtoiz^w.-? * - 1 iz & 

i&^MOfy&^m^^cnx&y . ^h^cDjj&itfeMW^mxcDnmt'Synom 

&bx^mx&&tf, tHitmmt< l ii l mm&m&fr e> mziTfrH&fr t, x & 

Us ££(3>f^b£;h,f::*fl;&l*±S±^ h 

s mmmmmmzmzmmxfoztf, ^^nt^cDmrn^^j^-i^momrnxm 

e>-efo£ 0 ^izjsi:r, ;TO±gi-fei*p nm^comz^ tL^It 

au8 % mm, m}%mi£tzizmiL*m££?%^ttj:L\zftm£ti 
leasing >t± i^flg <h ttm. l x & y Rif^-e fc £ z 

mxomwte m m & wti <t -r £ -e z => » «w * >a &/ * ^ ? t -+^©«ttB i± 
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■7 h<? = ?z?4—o>miztkrmts:i><Dx*&& 0 ttizit&tz. mmv^m^mmvit 

;I£^£^LTl^7^ L;K£:U [1 9] o Sftl^s «*ft^^;UT?(D^«W^> 

/Prodis*** i: a *o 

it^> 0 2M»KMb£-!fea <h HflU L tzmfcfete «fc rjr*«^ £*-f *««Mb**i 

mm&tzit'j n> Ks x^—- y— t— h u v?7s<Dmk\-&. y* 
^Jj^Jt^-e fe & fc 46 . Wfltizfttt l r ^ « ;t?*&<z> -r * >gajs £ ^b $ i± & z 1 1= 
Wf=ftaj**fco6f3*»T*fcy#-&. f&*-e. i><o^oig, *i- 

^>/^^ltlH]J|jmicfcix-rtts MM«:^«Ba>tS'&fc«fc^lH|i|R36<»*L^o - 

-fcsBtt^tLTLN^^jiSfe. $mm^mmmm^t n 4-1 s] <7>fc«> 

fc * ife * **lfi *S^j&<3*H T?#*<Z> HUJX*<flf m-c fc * a* & -e fc a o 

T^CcFtis lot, tS*(±JjR31Wf=ttBli7KttfflSf^fflf=«fcy«**L*^ 

Z<Dp H-C«flS±(D-f KTi^^^fZ^m L"C l^<5> <h 5 *H £ *t3± 



(23) 



^¥10-506987 



Keoasa-c, ^(zj^7Ktt (7i-j^ti^>^»^*) 

& 

£z£fz«fcy, *lBO)BMctttt*^-r*o ^x— T;US£x;u**:> K*fcl4 

*t?«j£L^IBiBa)aifl<I^«l$iaJlR-r*fctol=*ffl-l?feS 0 Za>^£(**7=, fit 

% fc =fc liitttem & (D » tbi Mi f = i * r , -fb 0) #«t £ fr 5 tf> 
ss y fti+flDfir+L©^*, y f*i+r=j= y mM<z>-r * >i±sja*t-a>'f *>t£»o> 
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£;U7t?-;ui?< 53V— ;u (cdi) JStt-fbT h 'J s/^x^tf-Lfcy Ka> 

<D*)J\s7ni><< 5 K*-y^'J ></(*Hl2[:::7F£;h,-Cl,^ 0 CD I -*^P>K3£}# 
ft[±IH3|::7F£;h,Tl^ 0 £sz y I -*^Q>HV h U 

y#> K®jy#(tfl)fc46fl>. cd i stt<b-7 i-u v^xittsa<oa«t L-ci* 

xtK^v KJStHbHff^T h y ^^x^^gxy^it^^LT^^o zolltsgic 
tennis y Ki±S3e3Ee*tt^?l-x— r;HS**^Lr«iy#i+&*Lri^ 
[io] o z<7)^SJS*ffl^*zi:A<ffi*«y^f>Ki=fi. 0lx.fi, 

fnsi±. *s*i:LT^i:-sy^f>Kr=te^T«i#**Ls tfcor. zomizfc^T 
7 > 5>fz«iyft(te»*if=«^ai±*&i=-i'^->tt (t°uvx -cH2-t°yi? 

■t©tetD, ;uy K-eov h y ^x«<Dfrtoic$?£ Li^st^b^j 

(Diw^mz^-fZo *(Dnmzjs.ifc^-e&z>m i pmit, 7h'j7^x©th*p+ 
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o 

'>^XlC^*|g-&L-C^*3- (TS/^JU) t°'Jv> (3 AMP) s 4- ( 
TSS^TJU) t°yv> (4 AMP) s 1- (3-75/^Pt» -f £ # V — 

;i/ (api) ( 2- (7?;>fji/) ^>xvs^ ,, ;-;i/ (amb) .4-0 
-7 5y^Pt°^) ^E;u?*y> (apm) „ 5 ^tskif^rofttabni- 
cfcoT, ±fB(Z>«1 fe.fc^JelT<D*llS«if=IBIE**ir^«'fb!96SfB*ffl^Tj|R± 

- (7 5/^fJl/) tfUv> s 2- (7S/>f;W fc?'JS?>. <7PP 

hU75X 4-7S/il, (1 S, 2 S) - ( + ) -2-75/-1-7i 
— JU- 1 s 3 ^PyOvt-ik (-) -7i-i^P/^-Jb75X 7i- 
jHf;i/7 5>, 7x —jUT'y — 4- (2-75/ifJW ^>-t£> 

xa>7 5F, DL-^-t Ka+v7i-;nf^75> > ^-9- y 
s 2 - ^ ^ h - 1 - > f )^ 5 ^*y-;k 2->^^hH>x^5^;- 
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th*n^>ft7iy-Jk 4-tH'P + yS,lfl, 4-th*P^>7i-^ 
WBL KP^rv^i-JI/Pi, 3 S 4- 

tKP4v-3--hP$lfi, 3 -- hnfPvX fc^tf^pp. ^pp 
% 2'P^E. 3- KfrbJ&-g>SI<fc UilfR^^fr 1 *x& 2(D/\PS^t^/\Pf P 

;U, (1R, 2S) - (-) -7x-j^Py\/-jb75>, h 'J 5 4 
- ^<>4f>X>lb7tx>7 = R\ (1S, 2S) - ( + ) -2 

(D-n*M$LifZ> a IMJr^fe'JJi^ £tf±f$.£H&m'&lZ. 75>Slitt3&ifl 

/— JU£6-9CDp Ka81^*t4t©^S*l«. x^;U*(7)S 

- hp, /\p (<?pp. ?'p^H) % 1 - 1 o<DMiiJ!^£;prf £7- 

;u^;u, i - 1 cKDmmm^&^-f&Tji'^iri', ixf^s^ 1-10 <nmm 

(-C (O) R) * s &£U^;hb<£;li^Wit£;h,<i>o 
I7b^b2-e&^, 0 ±sZomWL&\t. t°'Jv;u*. tXfvJl/S, -<>KV;U*. 
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LtWo 1 -Dot y*Dit»*L^JB«fzfe^-cr*» #^r^->t±'j^f> -< 

<£> p Hlzfcii-^2$7Ktt/lf7Kt±(Djg^rlz^ LrcoM^^^iJ^i^fl^^f-tolzffl 

y, ^aOi^7Kt±(7)JS^f4X^--tl--T-Afcd:U:V^fc[iy K£l§TtM:tf- 
-ilUU, #^^->t±'j7^> K£ffllN£Z<tlz£y % y#> K<7>HU*3mv h 

o 
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^ty^llt Aspergi I I u s „ E. col \ s <Df§l#;&{* 

tt^^otiifl-fbiH^ m^^m&^^-^mvm^f &x&?> ? 0 mm. m 

« ttHb^tt fill L x-c > SHfcdDfttt * B67ktt4*tt^ 6 ll7ktt fc <fc UV 

3^&Jktn**L*o -©cirit y h*±©*r*>tette«#«fcyffi*-*-<5fr* 
&j:z>tj:p\-\£miRfz>zkiz£.'oXf$.£*iz> 0 mmfrt><Di&mtf. mmt^m 
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*#§^o)£?£Li^*ifz;fc^T(£. Km P H{z&nz>mm±(Dnffi ii> Simp 
h i z tt ^ *i w it &m (d ie r*»i mm. h m w t pi i: lift -e & y > * *l i = * y ± c & 

tML, ^(cfcytt^feflDBctiJ^^-rfcto^+^feSo zozirfi, ± 
E©«K©ffiS*fl«iB67ktt*^afl<l(=jBW^-*c:i:lc«fcy % WIS 

±(D^m(omm%mm^mmpHiz^i\x^mizmmr^tz^iz-\-^td:m.(D 

o ffi*i<DMmiz&^xt>. ^Tls>3ztzltyn t°b>^'J =1— ;HKD»143fc»*!l 

l=fcl*T, «fl«Mb**lj6<Mfc P Hlzfe^Timttlz^^^-r^-vtet^S^^ 
ZtA^L^Ctt^ 0 lUttfz, «W4b^«lA<S3i^pHlc33^TI»ttl=^f 

L-cwffl^^^^if&mat^^r-r-s^ttuzfi, *^n>gL 6-75 

y*:/p>gL ( P H3. 3^t>;^^) j&<#*;ha 0 f 75>f(D7iy-;H4 
4b^4fc*f:fcc<Dj&T?*jE-efc.&j&<, t*iii7iy-;i/©t h'a+^HA«pH 

fcf*^ 5 > y # > -t*t e>*<*i± p h \zjEi\ p k a fis$* lt ^sfctojz 

tH6***f -6^b^«Bl=f±, #J;Ll£4- (7 5y^fJW tfyv>. 3- (75 

y^^;u) t°yi?>, 2- (75/^f;W t°y^> N 1- (3-7sy^Pt° 



(31) 



$$£¥10-506987 



)V) -^5^V-;k 2- (75/>fiW -^>xV5^V-;u, 4- (3- 
75y^Pt 0 ;u) ^e;u^^-u>, z?nn s ^pp. ^p^EfcjcTJa — Kfr«=>j?E§ 

( 1 s N 2 s) - (+) -2-75/-i-7i-;b-K 3 ^p/\°>v^-— ;u 

„ (-) -7i-j^P/^-jl,75X 7i-;HW5>s ^i-JUT 7 ^ 
->^— JU, 4- (2-75/xfjb) ^>df>X;U7fx>T5 h\ D L-/3 -fc 

2->;u*^ hx^-;ut°'J 4-^;u*:/ KM, 5 h A 
U'J7>1, e-y^U^i^h'N^y >gL 4-tKP + vft7i/-Jk 4 

-t KP + vglfi, 4-tKP+v7i-;Hti ( 3-7PPtKP+v7 
x-;uf^it % 3, s-v^pp^y^nt, 4-t kp^f-v-3- - hP^li 

it, 3-^hDfPyk /\P^Pi>>s tX^V>s fc£7j/^-fc KP^V 

•c^^ric^ tz itrn* wtzffi^-t &mm l # i+*tii <c e, & c o £ 5 turn 
t =tmm imi fefcy«n5 0ju ^ lt «t y l < i4d># < <t twin 1 

m I y **] 1 7 5 // ^E7U. * & |Z J; y L < f*<J>& < £ 4,#fflg 1 m I fcfc L J 

t'&5U KffiJS l±. » * L < It'PU < i 1 g fcfc y $*J 1 m 
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fccfctKcfc y »* l < < <t ^#tiiro^Sm igftfcyfti. 3 3m 
^^-efe-So zozkit. 7km%i&<Dmm%mK. mm. Bug* tkcommztziz 

i\&^kiz&^T%z.z>ti&m(DmMiz, z\*it><Dmwitf+ ^Wb®^> 

. »ttf=?(f«-r* , siiiafe**-r*y^> K£m*t=»i&i*» o. im hcu 

Tiz&m-f%zkiz&i>)w&2tiftz>fr*,L*iti:i\ mm\z^ mmzmm-t^ 
m&&m-?z> i Jj]>F&m^tzffimiz. o. im NaOH^ wi^-ib 

klZCD I 7 h'J >>^X(DiP7K^fif<tl^^^<t^y , f LT7 h'J ->^Xj»9fi 

&&m<!>$i±j3?i±}fcmbt&&m?ztz&izftt>4%x^& 0 mmzmmzj*^ 

f 'J V>T?&£>ig£\ D E A E*7A"C'©7?fU V^M^Ofu^H^^T 5 - <t 

f=«fcy. 9 9%Jsl±<DB*Stt*fiH#L«:A<P>, jftj&®IMra%&£l*?tSlRJ: 

Pgftt\ HU^II*^A^t>(D;^^. /*v7 7-ffiW&-?&Z\ktj:<m&to\z s * 
f§ W CD g>MI v x t- A lz ftm X # * mt; I z # fz » * L I* „ 
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t^o ^blz, x^'J v>£f£3i#i^li. c a 2+^u- \-it£MlfZ>tzlsblz?Ji 

U V >0)#ffl|EHIi p H 5 - 7 t- & § o P H7-1 0 (7)®E|T?a)SfE[± 

0-2 OOmMC^I/igl^A'-^J-^ 3KCtlia)f=ftJ3^ST?fc<5tDJWp Hii 

y^^F1±-g>Z < t^-e^i>o Klft/<'y7T— (pH5. 2) It. fet/u^CDM* 
tt-CPBttfc>T7|->tt^T h'J ^^XIc^LTS^HHX^ti^-r^o 8%m 
4 0%^Peb>^'J=l-;k pH5. 5^t?yg=3— ;l//\*-^7- 1*. 

«fci;*af±, f p l c^/ciiH p l c^mm^tzitmmmmmmmmiztmi^x 
o ttitm&zfflzvis^ Ftfi&n%to\z^ftMiz<Dftffi'mLx^%fr^7£®.x 

p HXIi-frH&x&Zo L, Sfcfctthfcp H3E-fb(z«fc^-e&?)5o :WiRua 

nn' sS[20] feJltfTe i c h b e r g' s IR#J£«6 [ 2 1 ] (©^ji^T? 
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#-&&t&m<Dtztb<D [22, 2 3] UV^iJa-Jbf©, ^^^^fc 

4H»*7Kyv-, ^^^^/rll [2 4] *f=l±7k5S1±7KU-7— U F;± [1 3, 2 

mmm 

mmm 1 6J±, stt^btt8&a)iifiE0!>/i:«><D*i*fc«kt;/*fcr±-€-*Lici*< 
ft*M^ , j**>Kfl)isy#(t*^LrL^o z*i&o!>*Jte0(if** 1994^6^ 

2 9 0I:, f^iA$#f^IO 1 0055-1 2 6§i LTffiSI^nfe^ll^ 

tagimos/2 6 8 1 7 8#icia«E**L-ctey . -^(Djiifiiiicziz^^^^ 

A E B S = p - (275/lfJl/) 'O-tf >X;U7tN>T 5 K ; 
API=APImi dazo I e=APIMID=1- (3-75^ Z?U fc°;U) 



AMB = AMBenz imi dazo I e = 2 - (75/>fil/) ^<>XV 5 $ 

; 

APM = APMorpho I i ne = 1- (3-75 / t°;U) ^E;U^^U> 

2AMP = 2AMPy r i d i n e = 2 - (75;>fJW t? ' J V> 
3AMP = 3AMPy r i d i n e = 3 - (75/^fib) t°Uv> 
4AMP = 4AMPy r i d i n e = 4 - (7?/>fJI/) t°'J v> 
APP= (IS, 2S) - ( + ) -2-75y7i-JI/^P/^vt-^; 

c d i =;b;U7t?-;uv^ 5 2V— ;u ; 



(35) 



4fS¥10-506987 



DAH=v7?/^1f> ; 

DEAPA = 3-ylW5/^Pejl/75> ; 
DMSO = ix^5 1 ;UX;U7tv^v K ; 
ECH=Xt?<7PPt KU> ; 

EDC= (1-X^;b-3- (3 -v.*T,/U7 5y t°;U) Ai^SF; 
E E DQ = N-x hJFv*;U7f^-;U-2-X h+vvt RP^r/ U > ; 
g = / ? = jA ; 

HEX ='N^v;U7 7 5 > = 1 -✓xJp ->;ut = > ; 

M^^EjU ; 

m g = 5 'J A ; 

MG 1 = 1 - (3-75^ ZfU t°;U) -< 5^V-;U-M^P e r I o z a felJjg ; 
MG2 = 4- (75/ >^>IU) t°'J V>-M^P e r I o z a ftjjg ; 
MG3 = Perzola MT 100 F i n o ±a>SBfl|$*lTl^^»l!§ ( 
US : 80-1 005^P>; 'J KfBJg : 207 >l/m L) 

MG3a = Perzola MT 100 F i n elt'1 %It°^PPt KU 
> OJtfi/ KffiJK : 22 5//WmL) ; 

MG3b = Perzola MT 100 Medium Pe rzo I a (f 
ft : 1 00-2505^P>; 'J # > KffiJS : 216// ^U/m L ) ±(7>#tlg ; 

mL = 5UU'V h;U ; 
mM= 5 'J ^E;U ; 

mmho = 5'J z E — (1mS 5 'J y-> >X) ; 

mm o I = 5 'J ^EJU ; 

* z - * jut) z? h - 1 s^y- ;u ; 

MP = 4MP = 4-y ^htfUv>; 

P=Perloza; 

PALO L = 7i-Jl77->T-Ib ; 
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PCC=Per loza CDI 75/A^P>iil; 

P C D I = C D I JStt-fk P e r i o z a ; 

P EA = 7i-;Hf;l/7 5> ; 

P PA = 7i-;^P/V-;i/75> ; 

ps i =¥-Jj'< >^fe7c y <X>tK> K ; 

r pm = »&fcy<3!)lHlte» ; 

S =-t2^T □— X ; 

TRPN=hU^5>; 

^ L=V-<^ P "J y ; 

o 0<]x.[£, Tp CDI 4AMPy r i d i n ej tit ± )V 

7fC-;u^-r s^v-;u (cdi) T?$stefl:**u 4-Tsy y^;uey^>S<b 

* y^'J >y^^L7iP e r I o z a 0ffc3£J$7 h U y £ X (P) £f&L ; Ts E 

ch ^fvy- ;uj itf^ootK'J>t}Sttft*ii, 2-*;u*:?h 

x (s) H#3tSv h'J y^x£*tu £ t>(3 s rp cdi dah t Ko 
^v^x-^upitj (£, ti)^-JUi>>C S*V— (CDI) TrStt-fb^tL. v 
7 5/^+)-> (DAH) S^Ltt h*P^>7i-;i/BiiA^^'J^5 

ftJt 1 0{^(D#^CD7KT?^fe;t^tL7c-tZ^T □— X 6 B (50g) 4 7 

ml_(7)1M NaOHfcJ:lf5mLfl)It^OPtPJ>^ 2 4fl#ffl|zt>fcy 
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mmm 2 

X/K^rv RMb-tr?7 □— Xa(D75 > U ff> KCDlX y faff 

£%0J 1 iZtm£*lXl^&£5lzMW:£Htd.7n*ris hMbt7 7P~X (1 O 
g, 1. 0 6mWSIg) 5^E;UMflJ (IP*. 5 =E)\s(D U 7J> K/lltEgS 

Ifc&&=E)[s) <7X AEBS, APP V T R P NfrbiliR£*l> 4ml_(7)DMSO 
fc c fc7J'2mL(7)7Kl3;^^tifc l J7J , > K<t. 2 4 a#F B T(Z^7i ^ X 3 7°C-e?l^L 
fco 5^E>»UiiilJ(DH EX^lHllilZ 1 O g(7)X7KJFv KMb-iz^zP— X (1. 28 
m^U) ,t;l^L7Co ^(7)fSm^J5)cL7=OT^ 1 0t£(Dmn<D5 0% DMSO 
(DMSO :7L 1 : 1) ( h U ~J $ 5 >|tfli<7)^) s 1 0^(7)#H<7)7K> 2 fg 
©tiOO. 1 M H C I tS&tfZ £>[C 1 0^(7)Sm^7Kt?^L7Co 'J 7J > K 
M^liO. 1 M HC ITf(0pH4*-efl)l^l:J:y, APPliO. 8 1 mt;b 
/g. H E X-tz37T □— XliO. 9 Qm^E^/g ^;A^^tL7r 0 Z(7)Z<tf*. ifa 
8 0%C7)X7KJrv KSCDU7J~> K^ja*£7KLTl^ 0 iiTF<7)||ifc#ij 3 £7jC 

mmm 3 

7 'J ;U?''J vi^UX— irJ USt^b 

Per I o z a -\zJUn— X (Perloza MT 100 fine fcf— 
X-fb-tr^UP— X, Secheza, Czechos I ovak i a £> A^-nlte 
) £5fg(Z>§8Ja>7k (5 'J Q?is— K<7)7K) te«fct/3f&0)®atfl)O. 3M Na 
O 

Ht'^L, iR!l^iL7=o 4O g rot07h'j7^X^, 12mL(099+% 

TU^'JvvJU-f^i, al!tL<Si:a-r*Ct(c < fcyjE*Lf=o S^«B* 
Mt?4 8 8#IHL B#^jItaLft*<&flc«Lfco S14<bv MJ y^x£i ofg© 
S»a>7fC-l?2fcJ*U 3fg(7)S«(D7kfc^HILt=o a*7k ( 1 %) *5»|ffllzt)fc 
oT;1^35^*7X*^m±^feL/cj:<^^*-e^o< ytStfnLfco USHb 

*^7X<7)SfZj:y^L7=o »flt±fl)JSJStt*3ll*l± (9mL(D7KlC^^Hyc 
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tf-€-*UOBS< 0. 1M N a O Htfl) p H 8 tt«l:<t: ^ ^Lf: D 

Per I o z a-feJUP — X (MT 100 fine) £ 5 f&CD#fSt<D7k (5 
■J Qtfls— K) T?»U IRlH£«Lf=o 1Ogl07h'J^X^ 0. 8m 
L7'J^P5K (S^g^fc) s 0. 8 g7K^b/<U^A87Kfa^, 2ml_ 
DMSOfcckt;imLfl)7Ki, M"C 4 8 B*MS* Lfco Sttlb^fr^ h U 
y ^7 XI* 5 fe<D&fa<D 1 0%DMSO/90 %7kS**B* 5 f&<D§8tO> O . 1 M 
HC I fccfctfl Of&©#St<D7k-eat^Lf=c T U;US<D;*jm±iS<D Jl*7K(£> 
^S£T?ftJtLfco 1 gC7)SttMtIa£3m LCD7RfccfcUM O O /i L <D 3 - ^ JU^I 
Zf bz?n t°^->^<t 6 0ic-c?4B#rafzt)f=or;S^-r-5^i:[cJ; y , JHtftLfcT' 

HOO. 1M NaOH, 5 0Wi©7k, 2 O fSa>#8tfl> O . 1M HCI 
O Ote(D#mO>7KT*&;$U 0. 1M NaOHT:«Lfco CKDiffi^ 

H»J 4 

^a-— ;uuff> k<pbs y # it 

±fH(7)HS£^J 1 ^f-liaicfEie^^T^^.fcdfcsiMLTi^lt (5g) £ s 5 
mL(D1MU>l/f777- (pH7) fzftfjgU SH£;7itLfr 0 5 ^EJUilltlJCD 
■JA*>h* (4MP S >f7y- SfcliMB (5mL(Z)DMSO|C;#jS) N £ 

fcfti-f«^5fg0§«©o. im hci. 1 ofeommofo. 

<D^m<DO. 1M NaOHfcJ;tf2 0ftfl)gi<D*tfft3lLfc, R*K1 g) 
£0. IM HC I IC«fcy p H 3. 5-2. 7 (M B U KOftiS p H ) £T? 
;^^L/i: 0 ft^Uf^iWSIfiliNaOH, 7K. HCI. «fe t/7KT^;t L . O 
. 1M NaOHtfpH8*fiSLfc. 
H»J5 
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bjjpj^kik 'Jffi/K <PBtt y #it 

±fHcD^»J3lzfHm^^^-cL^^^alciiMLfe^l^flg (5 g ) 1 o^n 

ifl)tKP^I/7i-^S (2mL0*fcJ;i;pHj1 1. 5 Icp^f 

1M N a OHt*>lzJMLTMl) tl^Lfc. ;l^l±iiSt2 4 
mmS.1&$1±tzo fflmi±5fe<DmM<D0. 1M NaOH, 1 0fSfl)§=Btfl)7K, 
5 feO>mm<D 0. 1M H C I <£ 2 0 fS<D#»(D7k L fc . ( 1 g 

) £0. 1M NaOHT?pH8^^Lfc„ 

P H£pH1 1 f=M*LfcjS*Rfa*TI*lRM* 

31 WJ 6 

C D I ;5#>fbfci;tPJ K^X^—fr— 7— A<PB? y #|f 
-t770-XCL 6 BfccfctfP e r I o z a-lz7UP — X^CD I T^tt-ft U 

^©»lfT?^3aia)^-e;TS^Lf=o -fe^rp— xi g fefcy3o^b80m g © 

CDI, t$<kXf-kJ\,n—X 1 g fefc y 3 Ofr£ 1 2 OmgffiCD I &m^T, 1 

VTf-^p-y-^RT^T 5 IsMM (API, A P M N tX^5X AMB, 4 AMP 
. 3 AMP, 2AMP S DAH, (7KfC»j&* 1M NaOHtpH 

£i 2izu aMsi£*i-r*ztf=ckyffiifttt[A^&M«) fc^t/v^p^^^ 

(^^svttHttj&^&zco^-eatto^asicfcyMjii) ) & s Eft, 1 o g (D 

V^-JF-tt>;tfi?C D I gtt^bT h'J'^X (1 m LCDTk^^ 5 >'J 73 > KlZ^ 



DAHfZfil O^UiaSJ-CfflL^/io (5ml) £j£JjDL. »2 4 

%v^-^r+)-> N 1 0^<D#aO)7ks 2^(7)^(7)0. 1M H C I &|Z 
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m-eittiil^o mz > 7 5 ^ * >8t h U ^ A© 4 O %^^^ ( 64mLU)1 
OM N a OH*(7)8 0 g®75/ *^P>iJ, iH§i2 OOml 

■zcDJkizmMZ^TmWiLtzc i/Tt^y-^mmzmt-t^n-x ooog^s 

+ 15 0mLvW» fccfcLMz^T P— X ( 1 O O gil+5 OmLyt4 

V*^r-y->, 2^10 3 3%^^-^>fc>J;tjC2 O {£<7>^l!07klZ «fe y 
LtZo iMfC, ZhPf □y>^7Kfc ( fc^3M NaOHCitiL. pH1 1. 
30 1 5%j$;&££j&L/-;:o 5 O % v^lf £ -t±fcSt£fl;-fe □ — * ( 

1 Og) £1 3mL(C-hPfPv^»2 4i|f|, tSatS^Stfe. 
£2fiftl 7 

(a) T 5 K0D«tM0!)*;U/1?^ri/;U»^a) 1 0O%A'^U^: 

5^;UiiilJ<7)U^> K (4-AMP, 3-AMP) ^;ut 5 J zfn fc°;U7 
5>*fcl4API) H C I fCefc y p H 4 . 7|:ilL, 75y^]7°P> 

BM8J©(1. 5 5m^EJU/g) tl^Lfc. p H l± 1 M HClSfcliNaOH 

*jfil:fflL^r4. nzm^Ls 3Miapj(Z)7kJSl4*;u7t?^-i' s K (edc, so 

%7k;£j&) Lfco p H fi 1 M HCI^fcliNaOH ^ItfflUT 1 B#IH 

J!b£ 1 Of&©^«0)7jC % 2f&fl)SSIa)0. 1M HC I fccfctfl Of^CDSaOTK 
Lfco x £ / — j|,75>5-hPf Pv>4r;i/P- X [c HfllflD^rit T? * ^ 
^'J^Jtfco 2 O ^^^/g^tHnTt^Jtf^^lCcfcorii, Z*l.&<D»llg± 



(b) 75 / U iS> K<7) % ^tli(D^;u^v;uS^<x>^^W ( 5 0 - 8 O %) * 

^<J : 

1. 5 ^EJUilflJtfX APP, PPA N PEAffcliPALOLA^bl^^Hfc 
y#>K£, pH£6M HC I |C«fcy pH4. 7 [Ci§ U T 5 7 7b Z?U >lt 
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mmtmSLtzo pHfilM HC I &tzltNaOH&m%.m^X4. 7[Z<£J# 
U 1. 5MMS"J<7)EDC^^7JPL7r 0 ftl&O) k t3 V * p Hli1 M H C I Sfc 

i±n a oHsaafflut 1 mmizt>tz-oX4. nzm^L. ^^izm^xpnm 
M-r&zktjiLizi ommm-&Ltz 0 mmitmmok^^m^L. tmtu^* 

v;uS<7)M£;TS£lz£oT;*:£L7c 0 

(c) ^i;U7K4rv;Ug^> K©^7 5/ ^*-9->8tfl§ (1. 2 4mWg) ^ 
<D 1 0 0%± V? x ) : 

ZCOyjmtmtHCD (a) <t[^*$-e&-5>7^'J;tf> R (4-tKP+»>7i-;HP 
3-<7PP-4-t KP + i/7i — ;up^*7ci±3 -- hn-4-t Kpjf 
V^Ifl) (DpHlilM N a OHICfcyiSSSLfco P H (* 5 [Zijf V 
7 1M NaOHMliHC i^flri^ 

WLfLtzo ^ppi7-'Jf;H0fc«)l:, ±h'J^AJ&£ s 7K*0)|£ (o. 3g) 
©lffl:iM N a OH£ P Hj6<Sej£Ml3 7fz#.&3:T?JnjU aRfSftWLTWI 

SfLfco Z(3)I^ 1 0mL©DMSO|Zi8i$t s X h JUt£- JUX h^rV 
ytKP^/U> (EEDQ) (5mL©I^/-;U:MLfcO. 5g) fci 
rj 5 0 % D M S O f CjgffP Lfcv7 5/ ;U P —X <t MS L 7c „ C <D;1^ 

«Bf±6^rilll=t)f=oTiajS"Ca^Lfco ^t>l=0. 5 gCEEDQ^SAL, JE 
(5(4 1 8B#|H]ja^fco ^(0«fltl*5f&a>^Stfl)DMSO s 2^fl)ti(?)5 0%D 
MSO, 1 0fe(0^m<D0. 1M N a OHfc«fcUt1 Of&G>SatO)7lC1?gfe^Lf= 
o ^l07 5>/l©Ztib0^;i[c c kS7b-^'J>^li8 OfrbQ 0 %(T>^t<m 

H»J2 N 3 (4MPM fcj:tf6 (2 AMP) 3AMPj3«fc(|4 AMP 



/^77- (pH5. 5:1 OmM^I>l±0, 5M N a C I ) TJ^P^iHb L 

7=0 M*»tt»*Hi:pHfc«k^-r^->3fiJSJ=M»L, *^Alz^M*-t±7= 0 
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— T5\ A»;77-AfeJ:tfB (fcCDfc(D3 0*7A§1) £JEl*T8fcjf Lfc 0 Z 
Ottflgl*. HC I t-pH2lzilLfc5 0mM K C I Icj; o T Jgttl £l±7=o * 
^ 200// I ©5**4 £ 5 m I ©frll¥&:£?L£ 3 7 °CT* 1 H#H*-ef£ 

mmme cpco as* causey 7 bfzia«**ifcd;5f=wi«$*Lfc»ig*± 

IBOcfc 5 l-^J ^ AI~Ip46 s 3fe^^*7 7 7 — B ( P H4. 4fe<tl/l OmM{7I> 
|g±0. 5M N a C I ) T*¥£HbLf::o V >M*4£ Z H £ (7)^j[^4^P 

fco W2 0mM^l>i, pH6. 2 X*m& Lfc. S/>Stt(*»aDH» 

Z<D£ffifflf=«*£f±**JIBMfC* ^«I<D^ h'J S/^y^&MaStU DEAP 
Afc«fctfAP I M I D^ffll^fcTO^i^-r?^->^Sl-fel^-C[i^^ ; Ev>^$^L 
ft o 7c #\ Z l*i^7Kt4/^7Kt4 <fc Sffi © / > X rt^Jg tfJ -x? & £ fc ft T* 

h U y^XOjM&jiiRri^ p H-e<7>*£-&fc«fctfSl]0)p H "C(Z)Jfet±j £j 7c £> 

H»J 9 

^Ev^^^fflBiJfCjlffi, 3fc*gft*ftLfco mi^tz3tm/SvZ?T— It, 0. 5M N 
ac I &-$mirZ>mMM8lz'gZM£*itzt>(DX*&Z>o WS«/^>7 7-l! ( 
5Si) tfSFBHbU i3R5lte«ILfc 0 zea^M© 1 oa)St*4 (2-4 g) 1 

OmLU)ftivU >y— *T?M*$Ity, ?EJ*/\^y ^7-*fcM^"t±. 4 8Sf 
#4(0. 1-0. 15g) ^2 5mL©/W7;i/>t J t'iJ$tt l 'J, lOmLfl) 
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(^fl£«lj8fZffi<R$*LT^S«i:5J=) . 10mL§fiISffl77Xa 
^CljgfcbLfco 5Sffi%l±2 8 0 nm(Dmm&VR&ti&Xf$>si<7MTv-te-( (if 
->>3 — — >lt ;bicinchoninic acidT ytr-f ) l-efc L J 
Lto §lf- $[±mg^>/^I/ilmLtJ:ot, J^TfDi 2 iZ^^tlT 

312 





! mm 


S ECH AMP 


31 


S ECH HEX 


22 


P CDI 7 = y * 7D >i£ 
(100%«gfc) 


68 


P CDI * 7P >|§-APP 
(67% ift) 


71 


P CDI * >^-PPA 
(59% 


68 


P CDI X7°ti >$?-PAL0L 
(78%gjH) 


80 



Hi 1 o 

ffifczti&^^mmmtm ( 1 § ; iid £o. im NaOHt^u 

t*l*T7kT?»l**:. IiMUT9mL(D5 0 0mM N a C I Jgjft (^7cl±« 

3T?jS£;h.fcJ:5l=) f=»«*i±» o. 1 N HC I -eSS^Lfco ;TS^<©3Sfiai* 

ftJRS&JRfZHL-C* 3it££*l/Cl^«j:l*P e r I o z a^lZOLNTW&tLfcjiSS 
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mBeVy p&a 




yUTbMm IT ^>ptl 










prr hfapa 




1 n e 
i U* 0 


o . 4 


i v/i^i Arnorpnoiinc 


7 1 




O . Z 


PPP AP Tmi HiJ ?nl a 


0 . 60 


o. U 


/I c 
4 . o 




4 . O 


0, /D 


4. U 


P GDI 2AMPyridine 


4.1 


6.1 


3.0 


P CDI 4AMPyridine 


4.7 


7.2 


3.7 


PCC 3AMPyridine 


4.2 


7.0 


3.3 


PCC API (10 mM NaCl) 


5.0 


8.0 


3.6 


P CDI APM(10 mM NaCl) 


5.8 


8.05 


4.8 


P CDI AMB(10 mM NaCl) 


3.6 


6.45 


3.0* 


S ECH Methliiazole 


5.6 


7.6 


4.5 


S ECH 4 Mercaptopyridine 


5.35 


7.6 


4.2 


S ECH Mercaptobenzimidazole 


4.2 


6.5-7.0 


3.1 



O. 5M NaCl tp<Dfflm<DMn (1g) i, 1M N a O H [r «fe I) p H 1 
2fzSHgu mi^XO. 1 M HC I lzJ:otpH3*fiiSLfco iSMl 
lis WSl:HLt, M££*LTl^d:l^P e r I o z a^MICOL\Tt#C^tc 



fi 








P CDI DAH Nitrohyroxyphenylacetic Acid 


6.4 


4 


7.5 


P CDI Nitrotyrosine/ethanolamine 


7.2 


5 


9.0 


P CDI DAH Dichlorosalicylic Acid 


7.2 


5 


9.3 


P CDI Dibromotyramine 


7.7 


5 


9.3 


P CDI DAH Chlorohydroxyphenylacetic Acid 


9.8 


6.5 


10.8 


P CDI DAH Hydroxyphenylacetic Acid 


10.7 


7.5 


11.2 


P CDI Tyramine 


10.7 


7.5 


11.2 


PCC 


5.2 


3.0 


6.5 


PCC(10 mM NaCl) 


6.1 


3.3 


7.5 
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^3 is* <d^-$i±, jyF>^mmz^?&ttmwj:mmmmn.mz 
mmm 1 2 

7;^^0>SUtf> K*jTj-& CD I St^bP e r I o z a-t?;UP-X(7X 

Per I o z at^P-XjCD I T?JS1±-fb£-B\ 3?P 'J 2f > K 

±IBOT||]^0y6CDfBi6<b^«(7)^-tfIxU#[tf-o 3fiSi(7)^i(7)M^^I* 

MG3 = Perzola MT 100 F i n e<D^l$^lt^4~L^i (I 

: 80-1 0 0 5£ P> ; «J KffiJS : 20 7 ju ^ JU* ^P >Bt/m L) 
MG3a = 1%It^PPtKg>i^^fcPerzo I a MT 100 
Fine ±0mm ( U 2f > Kffijg : 2 2 5 jU ^JU/m L ) 

MG3b=Perzola MT 100 Medium Perzola ±<7) 
#tla (ItS : 100-2505^P>; 'J KlBJS : 21 6/i ^EJU/m L) 
^MliCitfi. ^C(DBa cillus subtili s 

^jtfNz cfc vft-otza MG3mm^mi^tzB&uB-eit, 1993^10 

I08/1 3 7, 24 O-^-lCfBiK^Tl^B acillus subtili 
sOg.mfo&mi^tzo MG3 afcJ:tj:MG3 bfl$tt,l^iiitit*lt rfT 
SS^ftW-SX^'J v> (PURAFECT (SSiSfil) X?^'Jv> Ge 
nencor International, Inc. .South SanF 
rancisco, California, U S A <fc y A¥- RTt£) £JEl^=«, #■ 

1 6mi- T?&of= 0 ffifflflS^m** ±g±^^4 5, 0 0 0 r p mtS o r v 
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4. 0gfl)glH5> pH5. 2 CD 5 OmMllt h 'J ^A/^V ?T— V^M 

mm&M^, If— ±~ IZMLs 1 OOmLJJlTO)5 0mMffg/\*'>77- P 
H 5. 2 Iz&ffli2-t*\ 3M5«Mttfcfls£*£l»*Lfc 0 2fc8M£Pgf* 25-3 0^ 



5 



mm 


u i/ >mm 






(mg/mL) 


(mg/mL) 


MG 3 


41.0-59.08° 


69.06-118° 


M G 3 a 


48.08 




M G 3 b 


46.25 





HMJ 1 3 

WMttyfi.fc± =b A fZ fe tt £ 7 5 J 73 Z? □ IsM 'J a k K **P*- h C D I jStt^b P e 

SSJfiflj 1 2 tE«£<7) M G 3 a £ . 6 fE«(D £: fc y H Ji L fco 
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5 Om L<»1&Mft%&.{fc9 P-7 h^77^f-*7A (Sepragen Cor 
p. , San Leandro, Cal i fornia) & ZL<D$t%B~Qsin&>. B 
acillus subtili s mWt&fetgtfofr P, ©X ^ 'J v ><D[I]J|X£3I 

IMMI 

:£;&i*i£±t!j£, ;-t;S^^7cS o r v a I I 5t/frflt-C;\ 4, 5 0 0 r p rru 3 0 
^^il'C>Lfco 32'i>^(7)#^li7K^^fflL^-Cp H 5. 2lzmmLtz 0 #|R(* 

W-ffi4ts<v77— : 1 0 OmMllt h U OA, pH5. 2 + 2 0 m^E — £-£<D 
N a C I 

JjtJ$/<S/ ^T— : 2 OmMSflt h U OA. pH5. 2 + 2 Omt — i£"C<7) N a 
C I 

itfcUAy ^7— : 1 OOmM^'UvX 4 0 t° =1— ;U. 8 %4§|£ 
7-MJOA. pH9 s 3 3mi- 
S^/'v-y^T — O. 1M NaOH 

4 6 OmL(£>j!'kLf::iS±t!l£p H 5. 2fc£7j:#m^2 0 m^E— ^ Alzjg 

0 ±l^A^1 5mL/»t% (UV) D^JlXTb^^X^— ;U(D 1 5%£ITIC 
&<g>£T:3fc;$Lf:: 0 Z(7)7r#)[Z6 1 A7A|I(DMa*7 7 7- £^L7c q £ ^ 
A£. 1 6 7D7Ailt'5mL/^^tliLfco &3M£, }tf M<7)X ^ U V 
ltt3 1mg/mLtfcofc 0 H^tOFhI £il L X . J±7Dl*4ps \ £lTX&-otz 

o 

1 ±^A.mm<Dmttiwtt$:M&btztiK mmzm^tz^cD^^^om. cx^u 
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mLt&y, IsIijX^^fc^ >/^M<7>9 0%(i3 *^AS«WrtT?^tB Lfco 

IsiJ^Rrtgi?fe-Sc 77— +t?o> t°u>^y 3— jKDtefflfiMB&M-e 



[mi ] 



El i 




+ 





+ HjN-l 





£ L 
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CH12] 



m 2 



VwWC - OH + * - « «C «* - *' — « 



O — C « N -» * 



I- 



y # > k 
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[H3] 



-OH 



O 



tt- NH 2 {CH 2 ) $ C(0) OH 



-O-C-NH- (CH ? ) 5 -C-OH 
II II 

o o 



•NH. 




2 
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CEI4] 



4 



ii 
o 









NH 


m 





HD-C-NH-(CH 2 ) 5 ~C-CfNa* 

o o 

U # > K 



-C-NH- (CH,) ,-C-NH- (CH,) v 
II 2 5 « 2 ' 

0 o 



(52) 



f#*¥10-506987 



[15] 



-OH + 



o 

/ \ 

C1-CH 2 -CH CH 2 



[0 6] 



f-Q-CH 2 -CH CH-, 



! 

OH 



i-SH 



■ems 



U # > K 



6 



-OH 



/0 \ L A 

CH 2 - |-0-CH 2 -CH CH 2 



+ C1~CH 2 -CH CH 2 



khz- ixxtvim/' 



-0-CH 2 -CH-CH 2 - 
OH 



(53) 



1#«¥ 10-506987 



[El 7] 



m 7 



MGl 



Perlaza-O-C-NH- (CK-,) ,-C-NH- (CH,),- 
ll | 
O o 



MG2 



Perloza-O-c-NH- (CHj) j-C-NH-CKj ^Z^* 



O 



MG3 



Perl02a~0-C-NH-(CH,),-C-OH 

a ii 

o o 
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